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íȯ¢¤pčŌǴ‒ɏ¤͙o!(#, %) = !((#, %) + !*(#, %),((#, %) = (((#, %) + (*(#, %). (,)
°ÛtÄÏÛ̟˕£¦Ët×̞ƢʅˈÐ´ÃÝ©ƍ}pħsʅˈÐ´ÃÝɏ１１ɚ
Íßt¿ÙtÃ©Ʉ/Ǳo 
ɊǴw)x©Ūǃ˾８Ĺ¥pƆ͛ʅˈÐ´ÃÝIaãčŌǖȒ{¦¥o-(., /) = 012(., /) + 13(., /)45(., /) + 062(., /) + 63(., /)47(., /) (2)
+&+&, ~ǯƍ͛͛¦ĿɊ GcaTP?Ud@RcXA@
 0
͛¦ĿɊ́Ȓ{¦¥˹êȑɎ͛¦だʆǴ‒ɏ¤͙p919: + 969; = 99: <9=9;> + 99; <−9=9:> = 0,9A=9:9; − 9A=9;9: = 0. (3)
˿Ƒu¥op͛¦‒~ǯƍ͛ȱƵp͛¦ĿɊåÂ°ÝÃǃ˾rw¥ħ
ɏ１Ŀŷp 13 = 9=9; ,			63 = −9=9: (4)
＝őuwɊǴ ))p)ǄŽxpŪǃ˾rop





















M(., /) = H 1(., /).I/JK (7)
{£pËt×̞Ƣʅˈɏ１©Ët×ȩǻ˶ïwã(ã)xɜ１}śが͛しĿɊ;8
ǯ¢p＝ő{¦¥o MO(.) = H 1(., /).I/JPJQ (8)
+&+&. ü͛ɏ１ń̨͛ɏ１１がħʅˈɏ１˔Ȓ
Ët×̞Ƣʅˈɏ１ d ͛しĿɊ ;ghr¢śが g rw¥͛しśがĿɊ ;8g
©Ʉ 1ǱoyǮpËt×̞ƢƢsp d͛し©ɐ͛し;8pĆ|s¥̞Ƣ




ψ = H13I; (10)
13 = 9=9; (11)
63 = −9=9: (12)
ö˵ʿpļʃ̹˚ü͛ɏ１‒ǅʕȱƵpíčĿだ‒ɏ¤͙o=S = −=T = min(MOS, MOT) (13)
Ʉ &-&+ ȱƵ ;8g‒ɐn¤p;8ɣʍ）‒ʕuop=TaMOT, =S = −MOT (14)
n¥oyy Z© ;8ʍ¥åĲƵ＝ő¥p




ü͛ʅˈɏ１ dep 13 = Y1(1 > 0) (16)




Ʉ )) ropń̨͛͛しĿɊ©;4}ȱƵpM2(:, ;) = M(:, ;) − =(:, ;) (18)
＝£¦pa%ãŲľro ˓いpM2(., /) = M(., /) − =(., /) (19)
˿Ƒu¥o
˱Żśが a ̪śが͛しĿɊ ;8ɐŋĎ}ĿɊ©pɐŋĎń̨͛ĿɊ ;4@＝ő
}íč¢p˿oyɐŋĎń̨͛ˌƲɩ‒ń̨͛͛ɩ¥o
M2h(., /) = M2(., /)MO(.) (20)
pń̨͛͛ɩËt×̞ƢʝîÐ´ÃÝĬ©ä}pËt×ʵƜ





lm2h = ⎝⎛ 1p1 + <9M2h9. 9M2h9/q > ,
− 9M2h9. 9M2h9/qp1 + <9M2h9. 9M2h9/q >⎠⎞ (22)
 ))
Ët×̞ƢʝîÐ´ÃÝy̟ɩÐ´ÃÝ Hj4@ ˚ɜ©Ƃǖ}pƢu©̚ɐ
¥oƢu©̚ɐ}ɠɩ̞ƢʝîÐ´ÃÝǯǴ˿¥ol2h = dt\(_u ∙ lm2h + wK)lm2h (23)
˱Ż̞ƢʝîÐ´ÃÝ Hj4@ ˚ɜ‒ ( ǮṗƴĿɊ bV@ ‒ ( £o
¢pp˚ɜ˻Ȣ）â(©đqo¥oń̨͛͛ɩËt×̞Ƣ‒Ĭˈäk = cosT{(|l2h ∙ _u|) (24)
˿y‒upǅȉʿËt×ʵƜ̞Ƣń̨͛ʅˈɏ１ǯǴ˿¥o62 = 12 ∙ dt\(_J ∙ l2h) tan k (25)
+&, üˈ -.
üˈæwJAacXRXchxʅˈȱĠ˄n¤pIdeÐ´ÃÝȱrop
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ɐȲŶ ..&0`&-p6G ȓɫŶ .)&(`)(&,cp6G ȓƘŶ -.&.`1&(n¤p
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aTb_TRcXeT>hxo
,& ˌ͎ȆȑņƿǷƮ˚Ɔ͛˒ʐğɚ
ɐȲそp6GȓɫƘȪそüğɚƅĕ©Ʉ ).vɄ ,(pr¢˿ Ǳo




`&0p6G ȓƘŶ ,&0`1&/ n¤p6G ȓƘŶ‒ɐȲŶ˷͆ðȢ{s
w_5(&()+xoǲ͈üMǵ̚ɐ）wǲ͈üMǵ
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ɫŶ 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Ţɍü Lǵ̚ɐ）wŢɍüLǵ
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°ÛtÄÏÛ̟˕£¦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Ʉ 1  ͛しĿɊ̟
ƿčɄrļǐ̹rw¥ʅˈÐ´ÃÝ ȯʢɄrļǐ̹͛しśがĿɊ;8g ûč





 Ʉ )(  + ǯƍ͛ ǯƍ͛
+ ǯƍ͛pļʃ̹͛˞¥͛¦w͇u}xļʃ̹s£͛Ȓ¥͛¦wŔo





Ʉ ))  Ët×̞Ƣʅˈɏ１ d͛しĿɊ ;p͛しśがĿɊ ;8gĿŷo  
d2°ÛtÄÎÛ̟˕£¦¥Ët×̞ƢʅˈÐ´ÃÝ d42Ët×̞Ƣń̨































 Ʉ ).  CAa?P>) ˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ぶ３Ɨ͙Ɏü©ˠpüˈÕÀÏǚĬŹ©ʺ}o¥o
 ,+








Ʉ )1  CAa?P>, ˌ͎Ȇȑņü
ʫć̉ʫį：ǮƂĠ¤ü©ˠo¥o








Ʉ )  CAa?P>. ˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ü©ˠpȍǬŹǚĬŹ‒ƼƵ}źʐ©ʺ}o¥








Ʉ +  CAa?P>0 ˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ǚĬŹü©ˠ¥o¡¡ぶ３n¥o








Ʉ -  CAa?P>)( ˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ぶ３ǚĬŹü©ˠ¥o
Ʉ-  CAa?P>)( ˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ぶ３ǚĬŹü©ˠ¥o
 -
 Ʉ .  6G) ȓɫˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ǚĬŹü©ˠo¥o
 -+




 Ʉ 0  6G ȓɫˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ü©ˠpȍǬŹʉɵŹo¥o
 --




 Ʉ +(  6G, ȓɫˌ͎Ȇȑņü
ƿǷ͛Ȓちȸɦ̞̉Ƣʳǵ©ǭǮƂĠ¤ü©ˠ¥o
 -/
 Ʉ +)  6G, ȓƘˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤˱ȍǬŹü©ˠpȸɦ̉：˙o¥o
 -0
 Ʉ +  6G- ȓɫˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ǚĬŹü©ˠpȍǬŹźʐ o¥o
 -1




 Ʉ +,  6G. ȓɫˌ͎Ȇȑņü
ʫć̉ȸɦ̉：ǮƂĠ¤˱ȍǬŹü©ˠ¥o
 .)
 Ʉ +-  6G. ȓƘˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤ȍǬŹü©ˠ¥o
 .




 Ʉ +/  6G/ ȓƘˌ͎Ȇȑņü
ʫć̉ʫį：ȸɦ̞̉ƢʳoǮƂĠ¤ü©ˠ¥o
 .,
 Ʉ +0  6G0 ȓɫˌ͎Ȇȑņü
ʫć̉ǮƂĠ¤˱ȍǬŹü©ˠ¥o͛˞̉：˙o¥o
 .-
 Ʉ +1  6G1 ȓɫˌ͎Ȇȑņü
ʫć̉Ƙ７：ǮƂĠ¤ü©ˠp˱ȍǬŹr¢ʉɵŹ©ʺ}o¥o
 ..


























































Ʉ -)  6G) ȓɫrw¥ŰȒņǿ͛ǵʅˈ１̅ũɩ
ŰȒʫņǅʕ͛ʅ©ˠ¥oŰȒ̬ņ țņpʫņ˓＜ˈŸu͛ʅ©ǭo
 /0
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